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1.0 INTRODUCTION

This Globeville Land Outfall (GLO) Environmental Monitoring and Maintenance Report is for the period from
September through December 2018. This report summarizes the findings of the monitoring and maintenance
program established in the Globeville Landing Outfall Environmental Monitoring and Maintenance Plan
(GLOEMMP) (Loop Environmental Consulting, 2018). The GLO project was a removal action conducted under an
Environmental Protection Agency (EPA) Administrative Settlement Agreement and Order on Consent (AOC), July
2015, for the Vasquez Boulevard and 1-70 Superfund Site (VB/I-70) Operable Unit 2 (OQU2). The field work for the
removal action was completed in August 2018.

1.1 Site Description

VB/I-70 OU2 was listed on the EPA National Priorities List (NPL) on July 22, 1989. QU2 consists of the area of
the VB/I-70 Superfund Site formerly occupied by the Omaha & Grant Smelter facility. Figure 1 shows the OU2
boundary. The Omaha and Grant Smelter facility operated from 1882 until 1903. A lead smelting process was
employed at the facility to produce gold, silver, copper, and lead. After closure in 1803, the smelter buildings were
subsequently demolished.

QU2 is located in the City and County of Denver, Colorado, and encompasses approximately 50 acres and is
generally bounded by the Union Pacific Railroad to the northwest, Interstate-70 to the north, the Denver Coliseum
and associated parking lot to the northeast, Brighton Boulevard to the east, the southern boundaries of the
Globeville Landing Park and the Pepsi Bottling Company facility to the south, and the South Platte River to the
west.

The City and County of Denver (CCD) performed a remedial investigation of QU2 in 2009 and a feasibility study
in 2010. Development of a proposed plan and record of decision for OU2 has been postponed until additional
investigation of groundwater is completed. Previous environmental investigations at OU2 have identified the
presence of elevated concentrations of arsenic and lead in secil. CCD is currently working with EPA to scope the
revised remedial investigation for QU2.

In 2018, the CCD completed a removal action which allowed for the construction of a stormwater drainage feature,
referred to as the Globeville Landing Outfall (EMSI, 2018). Per the 2015 AOC for the removal action, an
impermeable barrier system was designed and constructed within the GLO open channel to prevent stormwater
from interacting with groundwater and vice versa. As part of the post-removal site control, the GLOEMMP was
developed 1o define the monitoring and maintenance requirements for the impermeable barrier system (liner)
installed within the channel, the piezometers used for monitoring groundwater levels adjacent to the channel, and
the sheet pile wall south of the channel. This area will collectively be referred to as the Site (Figure 2), which is
located within Globeville Landing Park.

Globewlle Landmg Park (Park) is currently being constructed and is anticipated to be open to the public in-the
géisummerof 2048early 2020, Following construction completion, activities which will occur within the Park

and on the Slte include Park maintenance activities and maintenance of the stormwater conveyance structure

including the open channel and stormwater outfall. These activities are further described in the GLOEMMP.

1.2 GLOEMMP Requirements

The GLOEMMP defines the work tasks, including inspections, maintenance activities, and performance validation
measures needed to ensure that the impermeable barrier system continues to prevent contaminated media from
adversely impacting the stormwater conveyed by the drainage system, and the stormwater infiltration into
contaminated media remaining within the open channel boundaries.

1.24 Monitoring

The design of the GLO impermeable barrier system included a specification to prevent buocyancy by monitoring
the upward or positive hydraulic pressure of the groundwater on the impermeable barrier system. The design
factor of safety (FOS) for the hydraulic pressure was set at 150% of the lower limit, which translates to 3.8 feet of
positive groundwater hydraulic pressure. As defined in the GLOEMMP, a positive groundwater hydraulic pressure
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of less than 3.8 feet is acceptable. The GLOEMMP outlines notifications when the positive hydraulic pressure of
the groundwater on the liner are within 0.5 feet of the FOS elevations for the adjacent liner points. Therefore, the
EPA notification elevation is set at 3.3 feet or greater positive hydraulic pressure above the liner elevation.

In order to monitor the positive hydraulic pressure on the impermeable barrier system, three previously surveyed
liner elevation points, P51, R44, and P17 (EMSI, 2018), as shown on Figure 2, were selected that are equally
spaced throughout the channel. Piezometers, PZ-1, PZ-2, and PZ-3, as shown on Figure 2, were installed to be
in line with those liner elevation points. The positive hydraulic pressure on the liner can be established by
subtracting the measured groundwater elevation within the piezometer from the corresponding liner point
elevation.

The GLOEMMP requires that quarterly groundwater elevation monitoring at piezometers PZ-1, PZ-2, and PZ-3
occur for two years following project completion, and annually thereafter during the wet season from May through
July. Given the GLO project fieldwork completion in August 2018, the fourth quarter 2018 groundwater elevation
monitoring was completed in December 2018 and outside the wet season window. The second and third quarterly
groundwater elevation monitoring events in 2019 will occur during the wet season.

Though not required per the GLOEMMP, additional groundwater elevation data were collected from all OU2
monitoring wells/piezometers (MW-2, CTL MW-4, CTL MW-5, SWDI-5 and SWDI-6) during the fourth quarter
2018 monitoring event.

1.2.2 Inspections and Maintenance

A visual inspection of the Site will occur quarterly until the Coliseum outlet to the GL.O channel is fully operational,
which is anticipated in the second quarter of 2019. Thereatter, this inspection will occur annually. Additionally, a
vegetation survey of the GLO channel performed by Denver Parks and Recreation will occur annually. These
inspections, along with maintenance crew observations in the Park, will provide information regarding potential
GL.O channel and outlet structural issues, damage to the piezometers or the sheet pile wall, and vegetation and
erosion concerns in the channel.

A land survey was conducted in October 2018 to establish the baseline channel wall elevations. This survey will
be repeated in 2019 and every five years thereafter to determine if there is excessive settlement of the GLO
channel retaining walls. Settlement of greater than 2 inches is considered significant and may impact the
geomembrane barrier system.

Preventative maintenance will occur in the channel to seal cracks, remove or replace vegetation, and repair
erosion. Should a significant event or damage occur as defined in the GLOEMMP, the EPA and the Colorado
Department of Public Health and Environment (CDPHE) will be notified and corrective measures taken in
consultation with EPA and CDPHE.

1.2.3 Land Use Restrictions

CCD will implement land use restrictions within the Park to protect the geomembrane barrier system, the
piezometers, and the sheet pile wall. The land use restrictions are outlined in the GLOEMMP.

1.24 Training

CCD Parks and Recreation, Wastewater, and Arts and Venues maintenance crews, who are involved in
maintaining the Park and the Denver Coliseum, will be provided with annual environmental training. This training
will encompass specific topics related to the Site including an overview of QUZ2, the geomembrane barrier system
compoenents including the highly visible barrier grid, Site land use restrictions, and a discussion of the regulated
asbestos-containing soil (RACS) remaining on Site at depth.

2.0 GLOEMMP MONITORING

This section summarizes the Site monitoring activities that occurred in the fourth quarter of 2018.

APEX
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2.1 Visual Inspection

A visual inspection of the GLO channel, the outfall, the piezometers, and sheet pile wall area was conducted on
November 26, 2018, by Kara Edewaard, CCD Environmental Project Manager. The visual inspection form and
photographic log can be found in Appendix A.

A walking survey was performed along the entire lined channel area, including the concrete retaining walls,
channel outlet aprons, the grouted boulder areas, the channel vegetation area, and around the South Platte River
outfall.

2.1.1  GLO Channel Observations

The highly visible barrier grid was not exposed in any areas. There was visible settlement and erosion (photograph
103615, Appendix A) at the Arkins Court channel outlet (Arkins outlet) to the northeast of the grouted boulder
section. Erosion and settlement repair were completed in December 2018 with the installation of void-filled riprap,
which extends 89 feet beyond the grouted boulders within the channel. Repair photographs can be found in
Appendix B.

There was minor ponding noted in the channel (photograph 101746, Appendix A). Ron Frobel, liner expert,
confirmed on January 23, 2019, that ponding is not a concern for the liner system. Generally, the native grass
vegetation is establishing well in the channel with the exception of the Arkins outlet side and along some sections
of the channel walls. Grass plugs will be installed within the void-filled riprap area near the Arkins outlet in the
spring of 2019. Grass seeding along the walls will also occur at that time. No structural issues were observed
along the GLO channel walls or around the channel outlets. The south lateral drain boxes were blocked per the
June 2018 Storm Event Memorandum (Merrick, 2018).

2.1.2 Outfall Observations

No structural issues were noted for the South Platte River outfall structure. The grouted boulder areas at the outfall
were inspected for significant cracks, and none were observed. No groundwater seeps were noted at the outfall
area, or along the side slopes around the outfall.

2.1.3 Piezometer and Sheet Pile Wall Area

The piezometer pads, the metal casings, and the well seals were inspected for PZ-1, PZ-2, and PZ-3. No
deterioration of the pad, the well housing, or the seals was noted. The buried sheet pile wall area was undisturbed.

2.2 Vegetation Survey

A vegetation inspection of the GLO channel occurred on November 26, 2018, by Scott Bartell, CCD Natural
Resources Technician. The vegetation inspection form can be found in Appendix C. Erosion was noted at the
Arkins outlet to the northeast of the grouted boulders. As a result of this erosion, the southwest end of the channel
near the Arkins outlet is not well vegetated. Grass plugs and additional seeding will be completed in the spring of
2019 to enhance the vegetation within the channel. A few cottonwood tree saplings were identified in the channel.
The saplings will be removed in the spring of 2019.

2.3 Land Survey

Apex Company, LLC (Apex) contracted a Colorado-licensed surveyor, Flatirons, Inc. (Flatirons), to conduct the
baseline survey of the top of the channel wall, on October 4, 2018. The BM Ellis and Merrick YPC local
benchmarks were used to established 17 survey points on the channel wall WW-1 through WW-9 and EW-1
through EW-8), as shown in Figure 2. These channel wall locations were marked and will be resurveyed in 2019.
The survey data is provided in Table 1.

2.4 Groundwater Elevation Monitoring
The following sections summarize the groundwater elevation monitoring implemented in 2018.

241 Piezometer Installation Summary

On December 20, 2018, Apex installed three piezometers (PZ-1, PZ-2, and PZ-3) adjacent to three surveyed liner
points (P51, R44, and P17) between the channel wall and the sheet pile wall, as depicted on Figure 2. Apex’s
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licensed driller, DrillPro Services, Inc. (DrillPro), used a hollow-stem auger drill rig to advance the three soil borings
(PZ-1 through PZ-3). Soil borings were advanced to depths from 19 to 22 feet below ground surface (bgs).

Apex provided a geologist/Certified Asbestos Building Inspector (CABI) to oversee the drilling operation and
observe soil conditions. The geologist documented the lithology in accordance with the Unified Soil Classification
System (USCS), color, and relative moisture content. Additionally, the Apex geologist field screened soil samples
using an organic vapor meter equipped with a calibrated photoionization detector (PID), and noted observations
indicative of environmental impacts (staining, odors, etc.) in the boring logs. Drilling details and observations are
presented on the soil boring logs provided in Appendix D.

Apex’s geologist/CABI did not identify suspected asbestos-containing materials (ACM), other than ash during the
drilling activities. The observation of ash in each of the three soil borings rendered the accumulated soil cuttings
to be RACS. The volume of soil disturbed during the drilling, based on a calculation of the diameter of the auger
and depth of the soil borings, was less than the de minimis amount of 1 cubic yard per the Colorado Solid Waste
Regulations CCR 1007-2 Part 1, Section 5.5.

The piezometers were constructed of 2-inch diameter polyvinyl chloride (PVC) with 10 feet of 0.001-inch, factory-
slotted well screen across the water table, and solid PVC casing to approximately 2.5 feet above ground surface.
A filter pack of 10-20 silica sand was placed in the annular space to approximately 2 feet above the top of the
screen interval. The piezometers were sealed with hydrated bentonite to 1.5 feet below the ground surface, and
then filled with clean sand to grade. Piezometers were completed as stick-ups to approximately 2.5 feet above
ground surface with a yellow steel protective casing. The protective casing was installed in a 2-feet by 2-feet by
6-inches thick concrete pad, sloped with the grade. Lockable, water-tight J-plugs were used to maintain the
integrity of the piezometers. Well construction details are presented on the soil boring logs provided in
Appendix D.

The top of the casing for the newly installed piezometers were surveyed by a Coloradoe-licensed surveyor.

2.4.2 Groundwater Elevation Summary

On December 26, 2018, Apex measured the depth to groundwater in PZ-1 through PZ-3, and in the QU2
monitoring wells/piezometers located to the east of the Site (MW-2, CTL MW-4, CTL MW-5, SWDI-5 and SWDI-
6). At PZ-1 through PZ-3, groundwater elevations were between 5,147.85 and 5,150.19 feet above mean sea
level (amsl). The groundwater elevations during the fourth quarter of 2018, as compared to the adjacent liner point
elevation, were as follows:

PZ-1 groundwater elevation was 5.38 feet below liner point P51, or -5.38 feet positive hydraulic pressure;
PZ-2 groundwater elevation was 4.47 feet below liner point R44, or -4.47 feet positive hydraulic pressure;
and,

e PZ-3 groundwater elevation was 5.22 feet below liner point P17, or -5.22 feet positive hydraulic pressure.

The groundwater positive hydraulic pressures were below the FOS value of 3.8 feet and the EPA notification
trigger value of 3.3 feet of positive hydraulic pressure on the liner. Groundwater measurement data and
corresponding liner points are summarized on Table 2. The groundwater elevation data from all QU2 piezometers
and monitoring wells were used to develop a groundwater surface map on Figure 3. Based on the monitoring
results, the groundwater flows northwest towards the South Platte River with a gradient of 0.028 feet per foot, as
calculated between piezometers CTL MW-5 and PZ-1. Dark brown fluid, possibly light non-agueous phase liguid,
was observed in CTL MW-5. Waler guality samples for this well will be collected as part of the QU2 remedial

investigation,

3.0 GLOBEVILLE LANDING OUTFALL MAINTENANCE

A site meeting was held on September 6, 2018, with representatives from Merrick & Company (GLO project design
engineer), the Architerra Group (the GLO project landscape architect), and Great Ecology (the GLO project
ecological consultant) to evaluate the establishment of the wetland grasses in the channel bottom. It was noted
that the grasses in the channel bottom between the Coliseum outlet and the channel drop inlet structure were well
established and that the grasses in the channel bottom between the Arkins outlet and the drop inlet structure were
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doing moderately well; however, the grasses along the trickle channel near the Arkins outlet were not establishing
well due to the sustained relatively high low flow conditions during the summer of 2018. It was observed that the
erosion control seeding blanket and topsoil along a section of the trickle channel immediately downstream of the
grouted boulders had washed away during a previous storm event. It was decided that replacing the topsoil along
the bottom of the low flow channel with a layer of void-filled riprap would help with the establishment of the wetland
grasses. Additionally, wetland grass plugs should be planted along the edges of the low flow channel to help
accelerate the establishment of the grasses.

Ames Construction implemented this erosion control measure in December 2018. Eighteen inches of topsoil were
removed along the trickle channel and replaced with a layer of void-filled riprap for 89 feet beyond the grouted
boulders at the Arkins outlet (see Appendix B). Grass plugs and additional seeding will be completed in the spring
of 2019.

No additional site maintenance activities occurred in the fourth quarter of 2018.

it is anticipated that the Park will open in the-spring/summerof 2818early 2020 following construction completion.
Prior to the Park opening, piezometers, PZ1, PZ-2, and PZ-3, which were completed as stick-ups to approximately
2.5 feet above ground surface, will be flush mounted. Additionally, Site maintenance activities planned in 2019
include the installation of grass plugs within the void-filled riprap area and additional channel seeding in the spring.

4.0 TRAINING AND LAND USE RESTRICTIONS IMPLEMENTATION

The following sections summarize the 2019 CCD training activities and implementation of the GLOEMMP land
use restrictions.

4.1 CCD Employee Training

CCD maintenance crews that work in the Park and at the Denver Coliseum will receive annual environmental
training. Training for these personnel will occur inthe spring-ef£2019 prior to the Park opening. Training content is
noted in Section 1.2.4.

4.2 Land Use Restrictions

CCD has defined the following actions to implement the land use restrictions defined in the GLOEMMP.

e Geographic Information System (GIS) Mapping: CCD will generate a Globeville Landing Park GIS layer,
which defines the land use restrictions for the lined area of the GLO channel and the piezometer and
sheet pile area. This layer will be provided to the Denver Department of Public Health and Environment
(DDPHE), the Parks and Recreation Department, and the Public Works department so that planners are
aware of these restrictions when reviewing new CCD projects. This task is underway and expected to be
completed by Junehbdarch 2019.

¢« CCD Project Environmental Reviews: DDPHE performs environmental reviews of all CCD projects
particularly where soil disturbing activities are occurring. DDPHE and the CCD OU2 Project Manager will
vet these projects to ensure they are not in conflict with the land use restrictions. This activity is ongoing.

s Globeville Landing Park Operations and Maintenance (O&M) Plan: The Globeville Landing Park O&M
Plan is currently being developed in conjunction with Denver Parks and Recreation, Wastewater, and
DDPHE. This plan will include a summary of the Site land use restrictions and other environmental
components. All maintenance supervisors over seeing activates in the Park will get a copy of this plan.
This plan is currently being developed and is expected to be completed by JunsMay 2019.

5.0 SUMMARY AND RECOMMENDATIONS

The following summary and recommendations are based on the inspections and field measurements conducted
at the Site from September to December 2018.
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5.1 Summary of 2018 Activities

The visual inspection of the Site indicated no concerns with the outfall structures, the piezometers, or the buried
sheet pile wall area.

During the vegetation inspection of the GLO channel, erosion was noted at the Arkins outlet to the northeast of
the grouted boulders. Generally, the grass within the channel is well established with a few noted areas that need
reseeding. Additionally, a few cottonwood tree saplings were identified in the channel.

The baseline survey of the top of the channel wall was completed to established 17 survey points on the channel
wall.

Three piezometers were installed to monitor groundwater elevation relative to the liner. Localized groundwater
was measured to be between 5,147.85 and 5,150.19 feet ams!, and was determined to flow to the northwest,
towards the South Platte River. The groundwater positive hydraulic pressures measured in all three piezometers
were below the FOS value of 3.8 feet, and below the EPA notification trigger value of 3.3 feet of positive hydraulic
pressure on the liner during the fourth quarter of 2018.

5.2 Recommendations

A visual inspection of the Site will occur quarterly until the Coliseum outlet to the GLO channel is fully operational,
which is anticipated in the second quarter of 2019. Thereafter, this inspection will occur annually.

To address the erosion and subsequent lack of vegetation at the Arkins outlet, grass plugs and additional seeding
will be completed in the spring of 2019 to enhance the vegetation within the channel. The cottonwood tree saplings
will be removed in the-spring £-2019, as nesded.

The channel wall locations will be resurveyed in 2019 and every five years thereafter to assess the GLO channel
retaining walls for settling.

CCD Parks and Recreation, Wastewater, and Arts and Venues maintenance crews, who are involved in
maintaining the Park and the Denver Coliseum, will be provided with annual environmental training. This training
will encompass specific topics related to the Site including an overview of OU2, the geomembrane barrier system
components including the highly visible barrier grid, Site land use restrictions, and a discussion of the regulated
asbestos-containing soil (RACS) remaining onsite at depth.

Groundwater monitoring will be conducted on a quarterly basis during 2019. The second and third quarterly
groundwater elevation monitoring events in 2019 will occur during the wet season, which is typically when
groundwater levels are at their highest elevations. Notifications to the EPA will be made per the GLOEMMP, if
hydraulic pressure trigger values on the channel liner are exceeded.

CCD will complete the GIS mapping and Globeville Landing Park O&M Plan and continue to conduct
environmental review to comply with the land use resections defined in the GLOEMMP.
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